Purification and some properties of a lung-derived growth factor that differentially stimulates the growth of tumor cells metastatic to the lung.
The ability of malignant cells to respond to growth factor(s) present in or secreted by a distant target organ may be important in tumor metastasis. We used metastatic cell lines and clones of the rat 13762NF mammary adenocarcinoma that show reproducible spontaneous metastatic behavior from the mammary fat pad to regional lymph nodes and lung sites. Whereas poorly lung metastatic MTPa and MTC cells did not grow in response to lung-conditioned medium, highly lung-metastatic MTLn3 cells responded and grew rapidly in lung-conditioned medium. The major growth-promoting factor for MTLn3 cells from porcine and rat lung-conditioned media was purified by using hydroxylapatite affinity and anion exchange chromatography, chromatofocusing, size exclusion chromatography, and preparative native gel electrophoresis. The activity in each of the purification fractions was measured by determining their ability to increase the number of MTLn3 cells in serum-deprived culture. The major component that differentially stimulated the growth of highly metastatic MTLn3 cells was a glycoprotein of Mr approximately 66,000. Under reducing conditions, its apparent Mr was approximately 72,000. This lung-derived mitogen was stable at pH 4.0-9.0, possessed a pI of 6.9-7.0, and preferentially promoted the growth of lung-metastasizing tumor lines over their poorly lung-metastasizing counterparts in rat 13762NF mammary adenocarcinoma and murine B16 melanoma tumor systems. The activity of porcine lung-derived growth factor was not affected by pretreatment with antisera to porcine insulin, human granulocyte-macrophage colony-stimulating factor, human platelet-derived growth factor, or murine epidermal growth factor. It was inactivated by reduction with dithiothreitol or exposure to high temperature (95 degrees C). The results suggest that specific organ-derived growth factors are important in metastatic colonization and organ growth of particular malignant cells.